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(54) NITRIDE BASED SEMICONDUCTOR LIGHT EMITTING ELEMENT AND ITS 
FABRICATING METHOD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a nitride based 
semiconductor light emitting element, and its fabricating 
method, in which external light extraction efficiency can 
be enhanced while lowering the driving voltage of the 
element. 

SOLUTION: The nitride based semiconductor light 
emitting element comprises a reflective layer formed on 
a supporting substrate, a p-type nitride based 
semiconductor layer, a light emitting layer and an n-type 
nitride based semiconductor layer formed sequentially 
on the reflective layer wherein irreguralities are formed 
on the light extraction surface located above the n-type 
nitride based semiconductor layer. Its fabricating method 
is also provided. 
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[00 58] ^UStM^S'ft^^^^^ii. m 
eS-*toJtN i ;>W^^&:£M*1K2 l±tpMffl 
m*2 2*%MStl., pIfflfS2 2iC P lGaN? 
7 7FI23. pIA 1 Ga I nN^^rVTy'u-y 7M 
24. I n I Gai- I N*»fe^Sfl3KJl2 5. S i K-7° 
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nIIn 0 , og GaN 0 , 97 ^77Ki26, Si K-7n 
MI n 0 , iGa 0i 9 NJM2 7£<fc#S i K-7nlGaN 
MP 7 >y KB 2 8 #ffi#5RJi$;frC V^S „ * LT „ nl 
GaN^7vf ; i28«±MtCil WJ&KSrfrS: 9 £ t 
Tf^L^mO£*t-£nMGaN3m0ffiUl2 9#' 

[00 59] UttM 2 ^M^^¥2*ffcfS313lt 

ftfcV^B, DUfl* ; rr-5nSGaN3l£K , 9ttJLJi2 

«t ojpjsstiTts o , mtf&vmm 2 1 3cr)±m<7)— u 

t,ZnmmVM2 1 0. nIi*>fV V?"mffi2 1 1# 

spjr "9 as Lswyra < mmn&cvm > . mmm^mm 
mm i fc r«t» & . 

[0060] ( IM 3)05 ^^HJCDHSfe^l 3 COffi 
MoSM^^ftMSTNi:, SiF-7nlGaN 



JI?5 v KB 3 8<73±Ht(±S iOiH^VX^S 
1 4 #JB(ft$*lX*i 0 , MKWfcJ&ttSflfc nlG a N 
3fcffX>9ffiUi3 9Ct5S >y Ktt<7Mte& 9 ffi LH 3 9 a 

[0061] *^ai^^^«0w»*»3Hmi. n 

«S3 2^"?FM§iX. pIfflti3 2il: P IGaN? 
7'yKl3 3, plAlGalnN^iJT/n-y?! 
34. I n I Ga 1 . I NK : 5:l)Mi3 5, S i H-7 
nIIn,, 03 GaN 0 , 9 ,?77Ki36. Si K-7n 
Ml n 0 , 1 Ga 0 , 9 Nfl37i3j;VS i F~7nfGaN 
B?7vF«3 8#JII<Wi(B£*VCV*S. nlG 
aN?7'/K!3 8 ^iffifctiBJ&ftSrfrS: 3 Z b Ti¥ 
IS Lfc PDA * n fflG a 9 iti 3 9 

mis 3 i o , nii^yf yynm3 1 1 a^iss 

Wis i 0 2 K^Svx;3 1 4#'ffM3ixT:f3 l 9. 
jgfKWt-ffcft^ftfc nSG a NtEK 0 ffi LB 3 9 {£ tf 5 
5 «y KttfWKK v E±4 Lffi 3 9 a ftT Wfc . ±5* 

LttmmMt,zt> utt), Tt^^hSPK o ffi u»*w*< 

[0062] ( HJfitfH ) H 6 t^BJcoH^j4 CDS 

4 OfiM^^»##l3£fR^ ttJ t^TIi nlG a N ^ffi 
Daitii4 9^iiJ' l I««MX l 9aiLH4 9 a*%M 
SiXTfc 1 ?. *ffiDffiL®4 9 a^lHliT— ^tastt* 

[0063] ^OtM<O^«0MNI!Wc»««^i, * 
«S*tafcN i^y^3&>ib*43a«HE4 lltpil 
« E 4 2iW§il> pIfflti4 2±t; P lGaN? 



7 'V F14 3 . plAlGalnN^yT/O'^l 
44, I n x Ga 1 _ x NA i ^ ; 5:-g.7l*Ji4 5, S i F-7 
nil n ) , 03 GaN ) , 9 ^77Hl46 1 S i F-Tn 
MI n 0 .,Ga,. 9 Nl4 7iiJ:y''S i F-7nfGaN 

m?7-v \ i JB48ii s m&3&fB%tiX\ii&. £fz, nlG 

aN?77 VM4 8C0±ffi^(inMGaN3Kro l 9aiL« 
4 9^'ffM$ilT^-i>. n!3GaN7£K9ajLJi4 9c0 



da 



§£>t. nMGaN^KDaiL- 

JB4 9 tiJi3&»4aritttfMKR 0 as LH4 9 a *%MSii 
TfcD. 3l£K l 9aitffi4 9 aO^ii-r- ^°»iifc&-?T 

[0064] £ 0)j&»4 ii'^fcD^K 0 ffi LH 4 9 a iiJjl 
TWiaCLTffiHS*!.*. *"$\ nlG aN?5'yF 
S4 8±tfIK)l /im^XF^-f Tfr ^9^9 

-y*%mLfzik. i 8o°c-c3 o^ra^aasrft^a 

-f-LT, RIE ^ffl^TSiStwX z. b t/Zi. 

<9 £ II Z WmtZ n IG a N^K 0 ffi L* 4 9 tte^ 

wtmxx=?-&i i mt hzb ftx $ h . ^^ffittiufiwi 

1 fcHSTfeS. 

[00 6 5] ( SIMM 5 ) H 7 C*56BBCMWtM 5 OS 
D ffi LS 5 9 ^'T 'J §^XT ^ & £ t 

[0066] ^mm\om\m^nwmmi-\i. 



«S5 23^JB«$*L. piffltS5 21tpiGaN? 
?vFI53, PiAl fl . 20 Ga 0J5 I n 0 . 06 N**U 
77"07^B54, ^3OT5 5i3«fctXS i F-7nlG 

9 MlZ nlffl^tffi 5 10. niffl*>f ^ > ^1 



5 1 l^ffM^fLTV^o 
[0 0 6 7 ] tTR-s * 
: FcoiIB^ffito^TK^*. 08(a) (±S 
ill20i?) (001) iffl6 Oh (111) 7r-t7 
hffi6 ltfOBBffiS^Lfcia'CftO. 08 (b ) teXT/m 
8 (c) ttSiS!20^7. 3 s t7Uc (001) 

ffi, (in) 77^7 bme i t$£xf( 1-101)7 

r-tv b®7 0^fU:IWiM^)l«^iLfc 

KlfffiEIfc J; S . 

[00 68] ^c?)H8 ( a ) — ( c ) t^fi: o 
(001) ±ffi6 0 j: D [01-1] fS^^^>0T7 . 

3° EBELfcS iS!2 0^L<i±. ^^ffi^^fi®^ 
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ja^«im^ift*fLT, wumtzs 

1 0 2 5 1 4HJ:Svx^^iL, ^Si0 2 5 1 4^ 

a^fcT. ^(001) ±S60i:^W62 o fc 
Sr£(l 1 l)7r^7 hffiG 1 £SoS£rffMU 

T\ (1-10 1) 7r^7 h®7 0£j£j|Bi: LfcG 

[00 69] ^Tffl^fc S il!2 0{± (001)± 
I60K7. 3° [0-1 -1 ] 
fct(OOl) ±ffi6 0**fe [01-1] W^afcOT" 

0 (1-10 1) 7r-fe7 hffi7 0«i;S i*fK2 0<?)± 

(7>M3&* feffim^WK 3 ° KiW^KHTffiV 

Ti> (1-10 1) ffi^^^ffi^>TT±a^ffi*n#^ti. 

[0070] fit, 09 (a) , 09 ( b ) „ M9 

( c ) *s it*H9 ( d ) oiHC ?JGI5fcaLLte«o»»rt: 

Plli5 2iUt/N i^7^f51 SrSdtM&i: LTfE 
!L)tS, S il!2 O^I&ST S£ kT, IWSil 
8200(111) 7rt7 bW6 1 1 J: oTffMStL 

[0071] jar. sttwtiKiw-s t . ±tBT* 

L<ttcVD<?DfifB£Jflv\ Bio < a ) fc^S-r «fc 3 

SiO 2 7X^514^100n mil?f§ , -to 
Si0 2 7X^5 14^Xb7^7°ftCK« 0 £fe 

fti^t, HI 0 (b) fcSrriat (111) yr 
-fey bffi6 1 £koS£JFM-r&o ZLSDSii. SiSI 

2 0 CO [01-1] ^rWKJSffLfc^ N Ttt^ST' 
ftS, <I^T\ S ill2 0^0±ffi6 Ob (111)7 
r-fey bffi6 1 t^3rfft«i^6 2° TftS 0 ifcfc. 0 
10(c) t^rf i 5(c ( 1 1 1 ) 7rt7 hffi6 1<D 

tttfmiZS i 0 2 7a^ 5 14a^M« 0 
[0072]^:, Sil«20^7r-fe7hB6 1_b 
tMOCVD (*»AiMl*SefBje*) ffi£JHWC. a 

r^M^vm^m^m^m^f&M^^i. bit. * 

[00 73] *-$\ ±KT-faL^ro-feXt ioTSS: 
MU:y'J3ySS2 0jMOCVDiirtt*A 

[0 0 74] ^^UT^tLTH^l OL/ 



m i n^M^T«L 8 0 0°eCNH 3 £ 5 L/ 

m i nCOW\^X\ TMAJ lO/zmol /m i n^M^ 

T\ fliffiMflCiAU, Hi 1 (a) tenet J: 

0 {zm 5 0 n m^Jl^cT) A 1 N7S' 7 7rll 2 0 

^^0f*|5lt?SJgT\ TMA^ffi*££#utU TM 
G£jjfr2 0 jumo 1/mi n<9W£T\ S i H 4 #XSr 
0. 05/iinol/min <Z)»£T ^tl^fl^gftfc^ 
At. *f3^m^if $<7)S i F-7°nlGaN/77 Y 
15 8 5rJ&J|$^& 0 

[0 0 7 5 ] TM A, TM I s TMG^&tf 

ihUT. afeRiB**7 6 0 fl ca-C*TBiBL. TM I £ 
6. 5jumo 1/mi n^M^t, TMG^2. 8/zm 
ol/mi n<7)S'J^T^ixm^a^l^»AL. I n 

^SV, 8 5 0°C£TIM5U TMGJ- 1 4 ^ m o 
1/min ^MA-tStrtC^A LGaNiO^^PiH 

L, HI 1 (b) CSti a 4^r#>62r&£S* 
(MQW) 3^^4«SS3fi»i5 5t«*S*So 

[0076] iimitm^mm-rLtdik, m®&m 

mmtnt^mX\ TMG£ l 1 umo 1/m i n<7)§rj 
hT\ TMAlr 1 . 1 jumo 1/m i ncOffl^T. TM 

1 £ 4 Ojamo 1 /m i n<7)ffJ^T\ Cp 2 MgJ 1 0 
nmo 1 /m i n COS^T'SHl*] fcSE L . 5 0 nmJJ<7) 
piAl U0 Ga 0(75 I n 0J5 N^'J77"O7/i5 
4*jSSSil:So ;«:plAl 0(20 Ga fl(75 I n 0 , 05 N 

^ y 77' n 7 ^1 5 4 ^K*»Tt I) i: , HtJfcS 
ffl£fZ&^XTMA<nm&£W±LS 0 nmf^pil 
n u Ga M N/77 HJf 5 3 (TMfcgtfrSrV^ Hi 1 

(c) te^tsmv. ^tm^mm^^mrt 

^com. TMG, TMIM*Cp 2 Mg«S:f±t 

aatT^inL. MocvD^s^OBSom^, 

[0 0 7 7 ] ±KjS**fr^fflV^T S i Sfi2 0±^# 
SL^lW«ftM«Ti^, Ift-A (EB) 
Ifll^ffll^, pSfflSffiS 2^100 nmcomm 
tit 0 l£0plffltS5 2±t, Ni^y^l 

oo^mjsL. hi i (d> xdte^mwmm 

[0 0 78]5I#S#. nlGaN/77Kl58l<7) 

»mtt^JitfScIfc*aWi:L. AlNA 7 7rI12 
1 OfcJ;t^>xV V^«ffi5 1 1«U TSfc^ 
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[0079] ( tmm i ) mmm 1 nmim&mfcft 

nlGaNi^7 7K118±(Ctf|nIHtIl 

i o zmiimtfie>i>e>*itim i wttSMi&mtm 

%M=Ft Liz. 

[0080] ( \mm 2 ) mrnm 1 wa-fBttsR^Nf** 
?>i>(7>£bmm2cDmikmm¥mfo%XMi L b Liz. 



[00813 ( mm.mm ) mmm 1 ~ 5 ts «t v -jts^j 1 

m OMfe £ ft =5: -> ?t . TKSl 1 fcHitffl 1 — 5 i Xf 

yam i - 2 vmmx&wmdmfrnm&^tt 

[0082] 
[^1] 









1 


2 


3 


4 


5 


1 


2 


(V) 


3.5 


3.5 


3.5 


3.5 


3.5 


3 b 


4.b 


a* CmW) 


5I.0 


2.0 


2.0 


2.0 


2,0 


1.5 


2.0 



[0 0 83] mifr$>i>fofr&J;oi,z^ HttMl~5« 
b IBtWJBi 3.5V £ *\ HffiM l 

- 5 (7>mim^mwwtm^itM <o ta L®m$ 2 . 

0 mWTft "5 . ibWJ 1 ^S^*^»#:f&3£«^ <?)3fc 
ffit 0 tfi LSWfi 1 . 5 mWT$>& Zbfrt>, HMM 1 — 
5 cOM-fbft^^^^^tiJtiB^y 1 cOM^fbft^^ 
frfBfc*^ «fc *) fc3BR0fflLSWtfc:«fCV^fc. 
[0084] ifc . 1-5 «£*MSji&¥#flc&3te 

coiBSWKJEEt i 3 . 5 VCS) 0 „ tiMM 2 <59ffifkM 
^NSHs^bO^FOgEgHWEEti 4 . 5 Vt& S i b , 



[0085] .fctfUfSflWi 
-f ALT cOjSTfiHJ^T* -5 X i'JRS^ £> CO Tfi* ^ b %rt 

< T #ltlf *ct)JeHC i o T ^ § it . Wfflf *co&B £ 

[0086] 

[an mmm 1 wafBBi*¥3»*?t3iaR? wm^su 

[02 ] pI^7 7 KJB^^^SftM 1 O^t^ 

[ H 3 ] si s«^*a^HMM i os^^s* 



aye*? <o«i$wfc»«Erc& * . 
[ h 4 ] hm^ij 2 vm mwmmmm^- vm$m 

[ h 5 ] mmm 3 ^a^^awisii^^xs^w 



[06] mmm4 com\m^mwmmTcoimm 

[07 ] utt^ij 5 coa{tft^^^*^3t«^ o^ste^ 
^M?M0-e$>i.o 

[08] S iMt7r-fe-y hffl^oBfll&^L^gl 
^W%«;ft:0T--$>&„ 

[09] mimm^m&mvmgkf&^m'ffttTr.Ltz 

[010] S i^<50— g|IS:^LT7r-fe-y bHS- 



[011] HSfiP! 5 ^HflatefMt^WtcfftJfcSR?- «fflH 

[012] m&M<m&m#ffl&&=F nmszm* 
mmmx-fc s . 

11,21,31,41,51 12,22,3 
2,42,5 2 plffllS, 1 3,23,33,43,53 
pI?7 7K1, 1 4, 2 4, 3 4,4 4, 5 4 pM^r-Y 
'JT/D'y^i, 1 5,25,35,45,55 fBKJl, 



16,26,36,46 



n 



I n 0 . 03 GaN 0 ,g 7 77-y 



F«. 1 7,27,37.47 nlIn u Ga,, 9 N 
18,28,38,48,58 nlGaNf?77K 
1 9,29,39,49,59 * ffX 0 tH L S . 3 9 
a,4 9a jfiMVltiLW. 110,210,310,41 
0,510 niffltS, 111,211,311,41 
1,511 nll^yf^ 112,101, 
120 A' 7 7Tl, 113 A 1 0-6 Ga,. 6 Nl, 2 

1 3 myt&nmm. 314,514,514a 

10,20,100 Sill, 6 0 6 1, 

70 7rt7M, 1 02nlGaNf, 103 I 
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nGaNfBEB. 104 pIA 1 GaN^'JT/O 3tett«ffi. 107nIffl(7)H, 108 pIfflA° 7 K 

v?m. 105 plGaN^y^ni, 106 31 MM, 109 n!fflA 9 7 Ptffi, 



[01] [02] 




(€L1))03-318443 ( P 2 0 0 3-3 1 844 3 A) 
[H7] [08] 



5 11 ( a ) 




5 14a 
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[HI 1 ] 



[HI 2 ] 



(a> 



12 0 




<b> 



1 2 0 



1 2 0 



5 5 





1 0 9 




108 



10 2 
10 1 



1 0 0 



(d> 



1 2 0 




(72) 



mm mm m^T 

±mmMmMimmmm22 



2^ 



=22^ ^ 



5F041 AA03 AA24 CA05 CA23 CA33 
CA34 CA40 CA65 CA74 CA82 
CA92 CB15 

5F045 AA04 AB09 AB14 AB17 AB18 
AC01 AC09 AC12 AD11 AD12 
AD13 AD14 AD15 AF03 AF04 
AF05 CA11 DA52 HA04 



